Abstract
Introduction

42
The discovery of antibiotics and their extensive clinical use have made great 43 contributions to treating infectious diseases, promoting livestock's growth, and protecting 44 human and animal health (Hu et al., 2010; Nesme and Simonet, 2015) . However, antibiotics to urbanization, population growth and less available freshwater, it is anticipated that RWI 87 will likely be more widely applied in the future (Wang et al., 2014a Table 1 .
193
Standard curves for qPCR assays were constructed as follows: the PCR products of the TRFs were exported for further analysis.
222
Network analysis and visualization
223
The co-occurrence patterns between the detected ARGs in the high-throughput qPCR log-transformed fold changes of ARGs using the gplots package in R.
250
Results
251
Diversity and enrichment of ARGs in urban park soils with and without RWI
252
Among all the investigated park soils, a total of 40 unique ARGs were detected, and the 253 number of the detected ARGs was no more than 15 for individual parks (Fig. 1a) . The 254 numbers of the detected ARGs were significantly higher in urban parks with RWI than those 255 without RWI including two remote national parks (P < 0.01), whereas there was no 256 significant difference in the numbers of the detected ARGs between the two national parks 257 and the urban parks without RWI (Fig. 1a) . The sum of the enrichment of all unique ARGs in compared with the remote national parks (Fig. 1b) .
264
The genes conferring resistance to all major classes of antibiotics except for 265 erythromycin and vancomycin were detected in the urban park soils with and without RWI 266 (Fig. 2) . The two national parks also harbored a diverse set of ARGs conferring resistance to Class B β-lactam (18.70%) were the most enriched ARGs in parks with RWI (Fig. 2b) ,
282
whereas the genes resistant to Class C β-lactam (35.66%), tetracycline (29.05%) and MLS_b
283
(12.43%) constituted the main types of enriched ARGs in parks without RWI (Fig. 2d) .
284
The distribution patterns of ARGs in urban park soils with and without RWI
285
The log-transformed fold changes of the 84 target ARGs across parks with and without
286
RWI are shown in a heat map (Fig. 3) abundance of the intI1 and tnpA genes in urban parks compared to the remote national parks.
305
There was no significant enrichment of the intI1 and tnpA genes in urban parks with or 306 without RWI, which was illustrated by the fold changes from -2.72 to 1.94 and from 0.86 to 307 7.28 for the intI1 and tnpA genes, respectively (Fig. 4) . In addition, no significant difference 308 in the fold changes of these two genes was observed between urban parks with and without
309
RWI.
310
Spearman's correlations between the fold changes of ARGs and the relative abundance 
Co-occurrence patterns among the detected ARGs
325
The co-occurrence patterns among the detected ARGs were tested using the network resistance, the aphA6 gene with aminoglycosides resistance, and the oprm gene with 338 multidrug resistance, indicating that these genes might be carried on some specific microbial 339 populations or some specific MGEs (even in various microbial groups).
340
Effects of RWI on the total soil bacterial communities 341 The changes in the patterns of ARGs suggested that the soil bacterial communities 342 carrying these ARGs might be also concomitantly changed, which prompted us to explore the were obviously separated from the parks without RWI (PerMANOVA, P < 0.001), and there 348 was no significant difference in the bacterial community structure between the remote 349 national parks and the urban parks without RWI (Fig. 7) .
350
Discussion
351
Impacts of RWI on the patterns of ARGs in urban park soils
352
Soil is assumed to be the largest environmental reservoir comprising as much as 30% of understanding the overall characteristics of soil resistome.
394
In this study, the patterns of ARGs compositions in urban parks were analyzed. The
395
ARGs profiles in urban parks without RWI clustered together, whereas the parks with RWI
396
were generally separated into distinct clusters for individual parks (Fig. 3) . It indicated that 397 apart from the numbers and abundance of ARGs, the ARG compositions could be also 398 influenced by RWI, but the effects of RWI on the ARGs profile seemed to be soil dependent. whereas no obvious separation of the bacterial communities was found between the remote 456 national parks and the urban parks without RWI (Fig. 7) . These findings implied that RWI (Table S2) was negatively related to the enrichment of total ARGs, which may be due to 
Conclusions
483
In conclusion, by using high-throughput qPCR array techniques, we provide evidence 484 that RWI impose some impacts on the abundance, diversity, and compositions of a broad Tertiary-treated municipal wastewater is a significant point source antibiotic resistance 587 Table   700 S3, with exactly the same orders as those appeared in the heat map. 
